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NOTE

This leaflet is part of a set which includes:

Leaflet §11-2:

Leaflet 812-2:

Leaflet B12-3:

Leaflet B12-4:

Leaflet B13-1:
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Technical specification for the supply of axles
for tractive and trailimg stock - Tolerances
(being studied).

Technical specification for the supply of solid
wheels for tractive and trailing steck -~
Tolerances.

Technical specification for the supply of
rélled solid (monobloc) wheels of non-alloy
steel for: traction and ralling stock:

Technical specification for the supply of tyred
wheels = Tolerances (being studied),

Technical spééification for the supply of
wheelsets for trailing stock.

SCOPE- AMD -AREA OF APPLICATION

REFERENCES

INFORMAT ION TO BE PROVIDED BY PURCHASER

DESIGNAT 10N

4,1 = Steel grade

4,2 - Matallurgical conditicn on delivery

DEGREE OF FINISH

CHARACTERISTICS
6,1 ~ Chemical :composition

Physical and mechanical properties
- Appearance
Soundness
=~ General
= Microstructuré
- Macroscopic -appearance
- Macragraphic examination (Baumann method)
= Yltrasonic examination
.6 - Magnetic particle éxamination
-~ Machanical properties
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6.3 =~ Dimensional characteristics and surface condition

6.4 - Mariufacturer's brand marks

MANUFACTURE
7.1 = Steel preparation method

7.2 = Axle manufacture
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.2.1 = Forged axles
2.2 = Rolled axles
3

= Precautions against flaking
7:4 - Elimination ¢of defective portions
7.5 = ldentification of axles during menufacture

7.6 = Heat treatment

7.7 = Machining

7.8 - Elimination of defects

7.8.1 = Straightening of unfinished axles
7.8.2 =~ Modifications

7.8.2.1 = Authorised modifications
7.8,2,2 < Unauthorised modifications
INSPECTIONS

B:1 ~ Type of inspectign

.2 = Manufacture inspecticn

- Inspection of axle characteristics
1 = Nature of inspections and tests
.2 = belection of test units

3 = Axle conditiop on presentation

~ Notification of presentation to the representative of
thé purchasing raflway

B.5 = Test certificate

B.6: - Number of inspections. and tests

8.7 - Selection and preparation of samples and test pieces
B.7,T - Selection

8.7.7 ~ Freparation .of samples and tést pieces

8.7.3 = Number and position of test pieces

8.7.3.1 = Chemical analysis

8,7.3,2 - Tensile test

8.7.3.3 = Impact test (with: U-netch)

8.7.3.4 - Micrographic examination

8.7.3,5 = Macroscopy and macrography (Baumann method)
8,7.3.6 = Ultresonic examination

B.7.3.7 = Magnetic particle examination

8.8 - implenentation of inspections and tests

11=1 -6 =

OR
8.8.1 = Chemical analysis
B.B.2 = Tensiie test
8.8,%2 = Impact {with U-notch)
B.80.4% = Micrographic examination
B,8.5 -~ Macroscopic examination
8.8,6 - Macrographic examination (Baumann methed)
&%.8,7 - Inspection uf appearance .
B.8.B - Inspectien of dimensions and surface condition
8,5.9 = Ultrasonic examinatian )
6.8.10 - Magnetic particle examination
8.9 - Results of inspections
8,10 =~ Repeat inspections

& = DELIVERY

9.1 = Pretection against oxidation

9.2 « Protection against damage during transport

107 = GUARANTEE
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1 = SCOPE AND AREA OF APPLICATION

This technical specification governs the supply of seivd or
hollew axles for tractive and trailing stock,

It is in broad technical agreement with |SC Standard 1005/3
which deals with the same subject.

2 = REFERENCES

150 B2 Steel = Tensile test.

IS0 B3 - Steel - Charpy impact test (U-notch)

1S0/R 377 - Selectfon and preparation of samples and test
pieces for shear sieel (being revised).

150 643 « Micrographic determiination of the ferritic of
austenitic graim size {at project stage, Revision
of 150/R 643).

1

3. = INFORMATION TO BE PROVIDED BY PURCHASER

The call to tender anid the order must contain the following
particulars:

1. number -of this technical specification,

7. stesl grade (see 4,7 and tables 1 and 7},

3. metallurgical condition on delivery {see 4.2 and 7.6),

4, degree of finish {see 5},

5. gdimensions and surface condition of axle {see 6.3,

6. type of inspections to be carried out,

7. finstructions for brand marks (see 6.4},

8, whether the chemieal compositien values for C, 57 and Hn
shown in tables 1 and 2 apply for product analysis, .

9. whether the ehémica]l composition is to be verified via a

cast analysis or product analysis (see 6.1.7),

whether a micrographic examination is rnecessary and the
criteria to be met {see 6.7.2.7 and table #) for untreated
axles, and whether the micrographic examination can be
replaced by the ultraseric permeability test (see 6.2.2.2
and table &, note 9),

o
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11. whethber macroscopic and macrographic tests are reguired,

12. whether an ultrasenie test s required; if so, the
method{s) to be used &nd the criteria te be met with
respect to internal defects and ultrasonic permeability
must be specified,

13. whether a magnetic particle test is required, which parts
are to be tested, and which criteria are to be met,

T4, whether a vacuum test is required,

15. preperation method for samples and test pieceés when this
differs from the specifications in B.7.2,

16. whether the surfaces require protection against oxidation
{see 9.1).

4§ = DESIGHATION

Axles must be designated with the steel grade used ano the
metallurgical conditicon on delivery.

.1 - Steel grade

This technical specification stipultates the féllowing steel
grades in accordance with the properties specified in tables 1
and 23

a) unalloyed steels: Al and A3
b) -alloyed steels: AZ, A4 and AS.

Use of steel grades :other than those indicated in tabie 1
is not permissible for the axles of trailing stock used in
international traffic. Use of the steel grades shown in table 2
is recommended for the axles of tractive stock,

4,2 - Metallurgical condition on delivery
Axles are to be supplied
a) untreated (symbol U)

b) normalised (symbol N)
] quenched and tempered {symbol T},
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"Normalisatfon' (N} in this context 1s understcod to be the
operation that consiste of heating the axle from a starting
temperature lower than or egual to S40°C to a temperature
dpproximately. 25°C higher than the transformation temperature
of the relevant steél grade, of keeping it at this tempersture
for a sufficient period of time; and of .allowing it te c¢ool
down in calm air conditions.

"Ouenching and tempering" (T} {15 understocd to be the
operaticn that consists of first heating the axle to a
temperature spproximately 25°C higher than the transformation
temperature of the relevant steel grade, of keeping it oL ihis
temperature for a sufficient period of time and then cooling it
by immersion in & bath of -an appropriate solution. This
immersion is follewed by annealing at a mipimum temperature of
S00°C; the axle is then allowed to cool away from draughts,

Quenching operations must bé cerrfed ouwt in such a way as
to prevent shrinkage cracks.

5 - DEGREE OF FINISH

The degree of finish on delivery may be one of the
foltlowing:

&) rough-forged or rough-rolled when the axle has not been
subjected to any machining after hot formingj

b) rough-worked when the axle has ot been definitively
machined but has been rough-machined on all or part of the
portions to be worked;

¢) semi-finished when the axle has been definitively machined
ah some of the parts to be worked, which are then
considered to be finished, but which is still rough-worked
at other parts;

=9
L

finished wher :all of the parts of the axle to be machined
have been definitively machined with the exception of
those, €.0. the wheel seats; which are normally
definitively machined by the wheelset minufacturer
fmmediately before assemhly of the wheels on the axles.

)
it

ready Tor assembly whem all the parts te be .machined,
TneTuding the wheel seats, have been definitively machined.
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6 ~ CHARACTERISTICS

6.1 ~ Chamical composition

6.1.1 = The maximum percentages of the various elemants are
given in tables 1 and 2, In the case of P, 5, Cr, Cu, Mo, Ni
ard ¥, these values apply to the product analysis. In the case
of C, 5i and Mn, these values apply Le the cast analysis. At
the request of the purchasing railway, the values indicated may
apply to the product enalysis even in the case of these

elenenis.

6,1,2 = Any inspection of the product must be specified in the
call to tender and the order. When the values of the cast
snaiysis for the elements €, 51 and Mn are thoge shown in
tables 1 and 2, and when the inspection is carried out om the
product, the values that should be obtatned are those for the
cast analysis shown i tables 1 and 2 plus the values shown in
table 3.

It this is specified in the order, the elements P, 5,
Cr, Mo, Mo, Ni and V may be detected in the analysis.

6,2 = Physical and machanical properties
6,2,1 ~ Appearance

The parts that are left unfipished must- be éompletely
sledn and correctly joined to the machined pacts. The surfaces
of the axles may not include any marks other than those
specified; there must be no marks except at the positions
specified in the order or its appendices,

6.2.2 = Soundness
6.2.2.1 = General

The axles mitt be sound in -a1) their parts and may
rot have any defect that could impatr their use.
6.2,2.2 - Microstructure

The structure of normalised ofF quenched and tempered
axles must: be uniform and fypical af the heat treatment

ordered,. The ferritic grain size determined ¥n accordance with
IS0 643 may not be codrseér than index 5.
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